by the transplants. The improved synaptic plasticity in the transplanted animals might be related to septal transplant-induced recovery of mnemonic functions.
INTRODUCTION
In rats a lesion of the fimbria fornix (FF) provokes an almost complete denervation of subcortical afferents to the hippocampus, including the cholinergic fibers of septal origin, accompanied by a severe impairment of spatial memory in the lesioned animals /2/. Transplanting fetal septal tissue into FF-lesioned animals induces a recovery of the diminished mnemonic functions/7,13/.
Long-term potentiation (LTP) is an endurable form of synaptic plasticity, first demonstrated in the dentate gyms of rabbits/8/, that has been proposed as a model of the mechanism underlying functional plasticity and memory formation in the mammalian central nervous system/18,24/. Alterations of LTP reportedly occur in FF-lesioned rats/9,33/. Previous research in our laboratory/5/has shown that in the rat dentate gyms, an FF-lesion impairs LTP of the field-excitatory post-synaptic potential (f-EPSP). If a functional link exists between LTP and memory formation, then the cognitive impairment shown by FF-lesioned animals can be attributed, at least in part, to a dysfunction of the mechanisms of synaptic plasticity, which is caused by the subcortical denervation. In line with this reasoning, improved synaptic plasticity could support the recovery of the cognitive capacities seen in FF-lesioned animals VOLUME 6, NO. 1, 1997 alter transplanting septal tissue/7,13/.
The aim of the present work was to explore whether transplanting septal fetal tissue to FFlesioned rats could contribute to restoring the impaired synaptic plasticity of such animals.
MATERIALS AND METHODS
Male Sprague-Dawley (CENPALAB, Havana, Cuba) rats weighing 220-250 g at the time of surgery were used in this study. The At the end of the recording session, five randomly selected animals from each group were used for determining the choline acetyltransferase (CHAT) activity in the hippocampus. Anesthetized animals were decapitated and the brains were extracted; both hippocampi were dissected in cold saline and then rapidly frozen in dry ice and stored at -70C until processed for ChAT activity according to the method described by Fonnum Basal pretetanization value 100%. Differences between the controls and the lesioned and between the transplanted and the lesioned (*) were significant (p<0.05, Mann-Whitney/U-test). VOLUME 6, NO. 1, 1997 In both the lesioned and the transplanted animals, the potentiation of the PS was similar to that of the controls. The statistical analysis confirmed that no difference existed among the three groups in PS potentiation. The potentiation of the SF (Fig 3) The determination of ChAT activity showed a significant reduction in enzymatic activity in the hippocampus of the lesioned animals when compared with the control rats (Fig. 4) . A slight recovery seems to have occurred in the transplanted rats because the values were intermediate between those of the controls and the lesioned animals and did not significantly differ from either group.
Histological analysis confirmed the total and bilateral destruction of the fimbria fornix in the lesioned and transplanted animals, extending in some rats rostrally to the septum and caudally to the tip of the hippocampus. Because of the small size of the transplanted blocks in relation to the lesion cavity and the possible mechanical disruption during cutting, unmistakably identifying its location proved difticult. In the transplanted animals, pieces of tissue, sometimes bridged to the host brain, could be detected within the lesion cavity, which presumably may represent the transplanted block of septal tissue.
When qualitatively compared with enzymatic activity in the slices taken from control rats, AChE histochemistry revealed a marked reduction of the enzyme in the lesioned rats. Figure 5 shows that AChE staining ability was recovered in transplanted animals. One transplanted rat showed no recovery of AChE activity, but nevertheless a normal potentiation was observed. In the remaining transplanted animals, the activity was similar to that seen in the control group. We assume that the apparent recovery of AChE activity is attributable to a reinnervation from the transplant because such recovery was not seen in any lesioned animal.
DISCUSSION
The demonstration of an impaired SF potentiation coupled with a normal PS potentiation in the FF-lesioned animals confirms a previous study from our group in which the electrophysiological evaluation was carried out 1 week after lesioning/5/. In the present study, an extended delay of 2 months between the lesioning and the onset of the LTP study was introduced with coincident results indicating that, at least within a two-months period, neither spontaneous recovery nor worsening of this function occurs.
Other authors /9,11,17,33/ have also reported LTP impairment in FF-lesioned animals, although the particular nature of the dysfunction shows some differences. Buzsaki and Gage /9/ reported an absence of LTP affecting both PS and SF in FFlesioned rats that were tested from 3-5 months after surgery, the authors found that aider an initial, short-term potentiation (STP), both parameters decayed to basal levels within 15 An alternative but not excluding possibility is an increased probability that dendritic spikes may be discharged as a result of the activation of dendritic voltage-sensitive channels /34/. An increased tendency toward epileptogenic activity has been reported for FF-lesioned rats /9,17/. This phenomenon may reflect a pathological deviation of synaptic plasticity to epileptic-like activity rather than a physiologic synaptic enhancement, which plausibly corresponds to the altered potentiation pattern described here and could be causally related to the cognitive impairment seen in FF-lesioned rats.
Our results show that transplanting septal tissue to FF-lesioned rats corrects such alteration, leading to a SF potentiation similar to that observed in sham-operated, control animals. The 'corrected' pattern of potentiation might reflect a normalization of the synaptic plastic changes that are induced by high-frequency stimulation and is likely to be related to the ameliorative effects of similar transplant procedures on the cognitive deficits observed in FFlesioned rats /7,13/. Earlier research on the physiology of transplanted neurons has shown that VOLUME 6, NO. 1, 1997 
